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Sean P. MacDonald

This chapter examines the introduction of a mapping project in an interdisciplinary
Environmental Economics course as a tool to facilitate students’ virtual exploration of place with
a focus on local environmental policies and problems. The goal is to encourage students to
develop a familiarity with the environmental landscape of the urban environment of New York
City, a setting they already have some familiarity with. At the same time, this visualization and
analysis project seeks to engage students in making meaningful connections between the
theoretical study of local, and global, environmental problems and the observation and
investigation of these data using mapped data.
The theme of the Environmental Economics course focuses on an exploration of how
economic policy and sustainable growth can be informed by innovative technology, planning,
and design, while incorporating the goals of social, economic, and environmental justice. It
explores how economic priorities can be effectively applied to the goal of addressing the
challenges of global climate change and how progress toward that goal can and has involved
initiatives from the community to the international levels.
At the same time, the course theme encompasses the valuable contributions and insights
of other disciplines through the perspectives of invited guest lecturers from fields outside of
economics, as well as by interdisciplinary readings and activities that are central to informing the
course’s theme. The goal is to expose students to the viewpoints, knowledge, and methods of
inquiry of other disciplines, while enabling them to visualize the connections between the focus
of environmental economics and some of the issues and themes of related disciplines. This

interdisciplinary focus also seeks to encourage students to envision how they might incorporate
the perspectives of other disciplines into their own course research projects.
The students in the course also bring with them the varied perspectives shaped by their
own major fields of study, including computer science, nursing, hospitality management, and
engineering. This diversity of disciplinary perspectives comprises an integral component in the
process of making connections to the views and contributions of other disciplines to a broader,
more comprehensive study of topics in environmental economics. It has also been effective as an
inspiration to students in the design of their own semester research projects.
Place-based learning and research projects have been a central feature of the class, where
the emphasis has been on drawing upon the urban setting of New York to study local
environments and their economic and social dimensions. This study has been effective as a way
to facilitate both a connection to the environmental challenges of the places we inhabit and might
have the most meaningful connections to and as a methodology for making connections to
similar environmental issues on a broader scale. Through this process students begin to establish
a deeper connection to the power of observation as a tool for understanding and transforming
urban environments.

The Virtual Study of Place
Many of the benefits of virtual learning environments that have been cited in recent
studies have a direct application to mapping and visualization of environmental data. One
important benefit is that virtual exploration can be employed as a tool that can both enhance the
study of physical space and make that space accessible in cases where direct observation is not
possible. Zumbach, et al., for instance, note that the use of computer-based learning

environments in general and computer-based simulations, can be used effectively to offer a firsthand experience that is authentic and meaningful in situations where direct experience is
inaccessible, such as the lack of laboratory facilities to conduct experimental research.1
However, beyond simply constituting a way to overcome limitations on direct access to a
physical location, the virtual experience can in many ways add an important dimension to the
learning process, making possible the development of a new perspective on place. Here, the
virtual study of place can enhance and complement the physical exploration by bringing students
together in a shared experience. Iqbal, et al., for instance, maintain that virtual worlds “are
essentially social in nature” facilitating a collaborative environment, and that virtual place-based
learning can facilitate a range of learning strategies that can be facilitated through virtual placebased learning, including project-based, inquiry-based, and experimental learning. At the same
time, the virtual experience enhances communication and interaction among users.2
The inclusion of the virtual technique has been employed in a varied array of learning
environments and within a diverse number of disciplines, creatively expanding upon the
experience of place. In this way, virtual place can both enhance the study of physical space and
overcome the limitations of access by enabling study in urban environments where physical
observation of particular places is limited. Through this practice, the resources of urban settings
can be cultivated in designing virtual methodologies, and the experience of place can be realized
as geographic place, while other limitations of physical space are transcended. An interesting
example can be found in the innovative application of virtual mapping in Ung, et al. in which the
authors mapped the distribution of air pollutants over the city of Strasbourg. By creating a virtual
measuring station that gauges atmospheric pollution through a remote sensing methodology, the
authors were able to overcome some of the limitations of physical measuring stations, such as the

costs of maintenance, while capturing a measure of “the spatial distribution of atmospheric
pollutants.”3
Virtual learning environments also have the advantage of employing methodologies that
help in bridging the gap between formal and informal learning processes, while at the same time
enhancing learning, creating a setting that “gives learners a sense of being in a place with
others,” and enabling the visualization of the unobservable.4
A further benefit of the virtual learning environment is its interactive feature, wherein
users of a particular technology are not merely receiving but influencing and transforming it in
the process. This view is highlighted in Jones et al. who have envisioned virtual learning as a
methodology that can address a variety of needs, is accessible and can be used and shaped by
users.5
Lamb and Johnson specifically consider the value of geo-visualization tools in
teaching—GIS in combination with web-based technologies—in making geographic information
increasingly accessible and in using that information to create and enhance maps. In highlighting
the applicability and advantages of geo-visualization to problem solving inquiry, the authors note
users’ ability to identify, collect and analyze data, and then using that information to address
environmental issues “such as determining the environmental impact of a new coal power plant
or predicting the spread of wolves introduced to a particular region.”6 The mapping project
facilitates may of these strengths of the virtual learning environment.

Design of the Mapping Project
The mapping project was introduced as a technique for exploring environmental themes
and issues from a virtual perspective – as a way to engage in the study of place through the

examination and mapping of environmental data. The project is centered on having students first
identify an environmental theme or issue they are interested in researching. Examples might
include exploring the relationship between the locations of hazardous materials disposal sites and
the incidence of respiratory conditions; studying the transformation of a particular place over
time in conjunction with a changing economy (i.e., from industrial to green space); or mapping
the growth of farmers markets throughout the city or the location of green roofs and examining
how these transform local economies and environments.
Students then start by conducting some preliminary research to determine what kind of
data would be helpful in developing a better understanding of their chosen topic. The open data
sources used in the project enable students to develop either a local or statewide environmental
focus for their project. This is designed to encourage a familiarity with local issues. As this
exercise is entirely web-based, the goal of this assignment is to integrate existing familiarity with
the urban landscape with an exploration of a local environmental initiative or problem within that
environment that students may not necessarily have had prior familiarity with.
One class session is dedicated to an introduction to mapping and a review of some key
open sources of environmental data, including NYC Open Data, NYS Open Data and NYS Open
Health Data. Working through a practice dataset detailing the location of and types of noise
complaints called into New York City’s 311 hotline, students are taken through the steps
involved in how to identify geocoded data that can be represented in a map, as well as how to
filter, export and save the data using file types that are compatible with the mapping program.
Students then set up individual Carto accounts and are introduced to the concept of representing
and analyzing data in a map. The program’s highlights, features and capabilities are highlighted
as students work with the sample 311 data. In this practice session, students use the sample data

as they are taken through the steps of identifying the type of files that can be mapped,
downloading and importing data files into Carto, and creating, styling and adding legends to
their maps.

Figure 4.1. Screen shot of a mapping application in Carto
Once students have worked through the steps involved in identifying, filtering and saving
data, they are assigned time to begin exploring these open data sources and identifying datasets
they might be interested in working with and studying further for the mapping project. In the
process, students are encouraged to work in teams of two or three based on shared interests. An
important next step involves making key connections between the data that has been selected and
mapped and the larger social, economic and environmental context that gives meaning to the
data. In the process of conducting further research, the goal is for students to uncover the story
behind their data. In a two-page research summary, students discuss what their selected data

shows, what they view as its environmental significance, the particular environmental challenge
or problem it points to, and who or what the condition impacts. Finally, they consider the kinds
of remediation that is recommended to address the problem and summarize the specific
conclusions they have drawn from the project.
Through this exercise, students’ attention is focused on making important connections to
the theme of the course: promoting sustainable economic growth through efficiencies in
technology, planning, policy design and the re-shaping of social and economic priorities, while
incorporating the goals of social, health, economic, and environmental justice. At the same time,
it explores how economic priorities can be effectively applied to the goals of slowing global
climate change and advancing sustainable economic development.
In the course, the sense of place is defined and referenced through the focus on the urban
setting of New York City. Through the process of representing environmental data using a
mapping program, students are able to engage in a virtual exploration of place and its
environmental characteristics and challenges. Once that data is placed in the map, the
visualization prompts the exploration of further questions: How did this particular geographic
area come to be the locus for this environmental trend or problem? What have been the economic
and environmental impacts on the affected community?
Once students have decided on a topic, their work in ‘observing’ the environmental
phenomena that are at the center of their research involves researching this larger environmental
story their data points to. What is the social, economic and historical context? What urban
communities are impacted by decisions that might have a clear environmental, economic or
health outcome? Given what the data points to, in what ways have they sought to shape or reshape outcomes? In representing data in a map, what phenomena are observable? What

conclusions can be drawn? Through this research process, the sense of place is observed and
accessed virtually as students become familiar with the tangible implications and significance as
their mapped data brings to life the real-world environmental challenge, issue or problem.
In this context, students explore who the key decision makers are who shape economic
and environmental outcomes in particular settings. By accessing place virtually in this exercise,
students’ exploration of a specific geographic area within the urban setting offers the opportunity
for them to develop a greater familiarity with the relationship of current environmental issues to
life in their own surroundings. The following discussion highlights examples of projects that
students designed and explored using Open Data sources and Carto. In these projects, students
also make important connections to the interdisciplinary perspective on the data and the story
surrounding it.
The discussion that follows highlights two examples of students’ mapping and
visualization projects, including screenshots of their maps in Carto. In the first example, students
examined data and supporting research on the relationship of asthma incidence rates and the
physical proximity of residential areas to waste transfer sites. In the second instance, a team of
students mapped complaints about indoor environmental conditions.
Student Project: Asthma Incidence and Waste Disposal Sites
One team of students, examining NYS Open Health Data, sought to understand the
relationship between respiratory illnesses, air pollution, and economic costs. For this project, the
students accessed data that identified concentrations of airborne pollutants across each of the
state’s counties, together with a corresponding dataset that identified asthma-related emergency
room visit rates at the county level. They began by creating a map indicating the county level

asthma emergency room visits, employing this as a close indicator of county-level asthma rates
and related health problems.
With the data pointing to the Bronx as having one of the state’s highest rates of asthmarelated emergency room visits, the students then began investigating. Their initial analysis
pointed to a rate that was twice that of the City overall and even greater relative to
geographically closer suburban upstate counties. Further inquiry led to the discovery that several
busy waste transfer stations were located close to many densely populated residential areas. At
the same time, they uncovered findings of high levels of airborne pollutants linked to the heavy
truck traffic on roads and highways adjacent to nearby schools and many of the same residential
areas. Their research then led them to the South Bronx Environmental Health and Policy Study7
and its findings linking health outcomes to obsolete industrial sites, a sludge processing plant, as
well as the waste transfer stations and high traffic congestion located in close proximity to
densely populated residential areas.
The toxic sites, along with the major roadways and highways, were mapped, together
with the asthma incidence data in Carto. Connecting this environmental data on the map to the
issues of poor health outcomes and its environmental and economic costs allowed the students to
present a story that highlighted the social, economic and historical contexts. This presentation of
a critical analysis was able to make the important connection between the collection and
presentation of data and its interpretation and meaning.

Figure 4.2. A screenshot of students’ project mapping types and locations of common hazardous
material sites in New York City.

At the same time, the study made an important connection to the environmental justice
movement, highlighting local community efforts to become informed about the location of the
sites, to understand the connections between exposure to the fumes and toxins and health
problems, and the organizing efforts to have the sites closed or relocated. In this way, the
students demonstrated how data – and how gaining access to it – can be a vital source of
community empowerment - organizing to force the closing and relocation of toxic sites to nonresidential areas.
Student Project: Indoor Air Quality Complaints
In another example, a group of students examined indoor environmental complaints using
open data available from the New York City Department of Health and Mental Hygiene. The
data on the site, available at the county level, are compiled from complaints called into the City’s
311 complaint system and include incidents reported by occupants in both residential and

commercial buildings. In their study, the students first determined that complaints could be
broadly categorized under issues of indoor air quality, indoor sewage, asbestos, and ‘other’.
These categories were then mapped to create a visual presentation of their concentration and
location across each of the City’s five boroughs.
The students then conducted research that illuminated some of the potential health effects
associated with exposure to the indoor air pollutants they identified from the data. Among the
most serious potential health outcomes were asthma, various allergic reactions, asbestosis,
bronchitis and other respiratory problems. A central focus of the course is the importance of
examining the economic as well as the environmental costs of environmental problem. In this
project, students looked at estimates of the health costs associated with indoor air quality
complaints and data pointing to the costs of treatment.
The next step involved an exploration of possible remedies, including existing federal,
state, and local environmental regulations and how these can be more effectively enforced in
both residential and commercial office buildings through information and education campaigns.
They also pointed to the Asthma Free Housing Act, a recently enacted City regulation requiring
landlords to work to maintain housing units free of problems known to be associated with asthma
incidence, including vermin and mold.
A final component of the mapping projects involves students’ preparation of a two-page
summary in which they describe the data they chose and detail their interest in selecting the
particular topic and data. In their discussion of the environmental significance of their mapped
data, students are asked to address the questions of what kinds of problems the data point to, and
what, if any, forms of remediation were implemented, or what actions are recommended to
address the issue. In the summary, students are also asked to consider what factors they would

consider in assessing the economic costs and to reflect on the benefit of the project in learning
about local environmental issues and their significance on a broader scale beyond the local
geographic area they have focused on.

Reflections on the Project
In each of these projects, the ability to picture the environmental topic being researched
facilitated students’ ability to place it within a larger social and economic context. In this way,
the visualization exercise helps to transform the project from abstraction to real world context.
This virtual exploration of place can be transformative in a number of ways. The examination
and mapping of environmental data illustrated in this discussion makes possible a form of
visualization that facilitates access to physical place while enhancing an understanding of the
dimensions and complexities of the physical place. In this way, the exercise enables the use of
mapping as story-telling, as the project helps give voice to important issues faced by urban
communities and to their efforts to address environmental hazards. Through the virtual access to
place, the environmental, economic and historical contexts become accessible, enabling students
to further connect to the interdisciplinary theme of the course.
Similarly, the process of conducting research illuminates and gives context to the larger
environmental picture. In being able to visualize their data and the environmental problems it
illustrates students are able to think about how the information can be used to change outcomes
on a larger scale. In representing data on a map, the observation and study of place is realized as
students are able to visualize the tangible implications and significance of their mapped data, and
in the process, bring to life the real-world environmental challenge. In this context, students

become familiar with the key decision makers who shape economic and environmental outcomes
in particular settings.
Finally, the virtual study of place, which gives students the means to explore a specific
geographic area within the urban setting provides the opportunity for them to develop a greater
familiarity with the relationship of current environmental issues to life in their own surroundings.

Conclusion
How can educators at other institutions adopt a similar virtual place-based learning
application/exercise? Why/how would this be effective in other/their locations? Urban spaces in
any number of locations offer the opportunity to link the study of a particular problem or issue to
the real-world experience of that problem using a virtual place-based approach. The key is
thinking creatively about how to employ resources offered in the virtual environment as a
laboratory that students can explore as part of the process of working toward a fuller
understanding the way a research topic/question takes shape in the real world. In this way,
students’ understanding of research questions can be deepened through the added knowledge
gained about how that challenge plays out in the actual laboratory of the larger community.
There are now several freely available mapping applications that can be employed to
import and visualize data on a broad range of topics and issues.8 As of this writing however,
Carto is no longer publicly available.
The increasing availability of a range of open data and mapping resources does not
simply facilitate overcoming the limitations of physical access to place. It clearly has the benefit
of significantly enhancing the exploration of place. Incorporation of a virtual, place-based
learning experience in student research also has important socio-economic implications.

Limitations posed by socio-economic circumstances that make direct observation unfeasible can
be surmounted through a virtual experience. The incorporation of a virtual engagement with
place can serve to enhance the process of meaningfully connecting under-represented groups in
urban environments, successfully bringing the real world to students in urban settings, while at
the same time integrating an interdisciplinary perspective on that world. The virtual study of
environments similarly facilitates the examination of the impact of events as they unfold,
broadening the concept of community and making place-based study accessible almost
anywhere.
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